The role of cysteinyl residues in the activity of bacterial elongation factor Ts, a guanosine nucleotide dissociation protein.
The modification of E.coli elongation factor Ts (EF-Ts) by NEM and other sulfhydryl reagents inactivates the protein's ability to bind EF-Tu.GDP and to catalyze GDP exchange. The reactive residue was found to be Cys-22. Replacement of Cys-22 by Ser or Gly only partially impairs the binding or catalytic properties of EF-Ts while it completely protects EF-Ts from the inactivation by NEM. Cys-22 of EF-Ts is not located at the EF-Ts.EF-Tu interface, yet it can be modified only when EF-Ts is not bound to EF-Tu. These results support the proposal that the conformation change around Cys-22 in the amino terminus of EF-Ts rather than Cys-22 itself is essential for binding EF-Tu. Apparently, modification of Cys-22 by NEM disrupts the conformation change and inactivates EF-Ts. The return of EF-Ts to its native conformation may provide the driving force for the rate-determining step in the catalytic cycle, the dissociation of EF-Ts from EF-Tu.GNP.